CLAIMS : (Icick ^/^ 
■'rn!rni.\ Ta semiconductor processor for processing wafers or other 
semiconductor articles, comprising: 

an enclosure for providing a substantially enclosed work space; 
an interfaceX port in said enclosure through which wafers are 
moved relative to sard work space; 

a docking stationX which is controllable to open and close the 
interface port, said docking^ staflStj having features for receiving a wafer 
container in position for mo^ftng vjafers between the wafer container and 
work space; 

a plurality of processing sta^Vis; said processing stations having 

\ 

access openings which open to the v>ork space to allow installation and 
removal of wafers relative to said . processing stations; 

a conveyor for conveying wafers t\ and from said . plurality of 
processing stations?\ 



|_a/ semiconductor pro.cessor according t'b claim ! and further 
comprising a dockiny^'station relay for moving wafers between said 
docking station and said work spaceT] 



I'Tp. -iFO^* ^Ajemiconductor processor according to claim zN^herein said 
docking station relay is pivotableT] 
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.... .....J 4\ [^semiconductor processor according to claim 2 wherein said 

docking sti\ion loader is pivotable about a horizontal a.^ 

illED 5. [I : 



.seVniconductor processor according to claim 1 wherein said 
docking station fo>ms an air lock when a wafer container 
engaged position thertewithT] 



IS in an 



"^6. fX~s 



semiconductor processor according to claim 1 and further 
comprising a wafer transfer \^or ^ansferring wafers from a wafer carrier 
to a wafer tray^l 



•Hrj) '■ semiconductor proc^sor a^rding to claim 6 and further 

comprising at least one wafer tra^ which holds, wafers in exposed 
positions for processing fluid access t^the surfaces of the wafer^ 



J 



8. lAjemiconductor processor accoVding to claim 6 wherein%id 
wafer transfer includes a first cairriage whicV is movablJJ 

..a.'J 9. /A. semiconductor processor according i>o claim 6 wherein said 
wafer transfer includes a first carriage which is\movable; said first 
carriage having a transfer opening through which \a wafer tray is 
elevated , to remove wafers from the wafer carriarT} 
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kO. [Xjemiconductor processor according to claim 6 wherein said 
wafer traWer includes a transfer elevatoTQ 



CELIEO LA-sd^iconductor processor according to claim 6 wherein said 
wafer transfer incftades: 

a first carriage\which is movable; said first carriage having a 
transfer opening througli which^^ wafer tray is elevated to remove 
wafers from the wafer car\e^ 
a transfer elevatorTi 



-rr^T^, 12. [X-Semiconductor proces^r according to. claun 6 and further 
comprising a loaded tray holding station for holding wafer trays which 
are loaded with wafersTl 

r^:frrn li-semiconductor processor according to claim 6 and further 
comprising a movable first carriage and a movabX^ second carriage 
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semiconductor processor according to claim 6 and further 



compri^jng: 

a rtvovable first carriage; said first carriage forming part of said 
interface; saNd first carriage having a transfer opening through which a 
wafer tray is dJcvated to remove wafers from the wafer carrier; 

a movable second carriage; said second carriage, having a loaded 
tray holding statiotX for bokHng~waTer trays which are loaded with 

c \ I / 

wafers; 

a transfer elevator «x^\movinj[/the wafer tray through the transfer 
opening and wafer carrier toVtransf^ wafers onto the wafer tra^TI- 

..[•Ji:!) semiconductor proces^r according to claim 6 and further 

coir,prising: \ 

a movable first carriage; said first Varriage. forming part of said 
interface; said first carriage having a transfer opening through .which a 
wafer tray is elevated to remove wafers fronfCthe wafer carrier ;^-*sa id 
first carriage further having an empty tray pass-through opening . through 
which an empty wafer tray is lowered by said elevVor; 

a movable second carriage; said second carriage\jiaving a. loaded 
tray holding station for holding wafer trays which arX loaded with 
wafers; \ 

a transfer elevator for moving the wafer, tray through theVtransfer 
opening and wafer carrier to transfer wafers onto the wafer trayv? 
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- ...vi...£!^-16. I A. semiconductor processor according to claim 6 and further 
comprising: 

a movable first carriage; said first carriage forming part of said 
interface; 

a transf^ opening through said first carriage aind through which 
a wafer tray is e^vated to remove wafers from the wafer carrier; 

an empty trayVpass-through opening in said first carriage through 
which an empty waferVtray is lowered by said elevator; 

empty wafer tray ko/age^for holding empty wafer trays; 
a .aovable second caWa^; said second carriage having a loaded 
tray holding station for holdinV wafer trays which are loaded with 
v/afers; 

a transfer elevator for moving the wafer tray through the transfer 
opening and wafer carrier to transfek wafers onto the wafer trayj^ 

13-''®"^*^°"^"*^^°'^ processor accWing to claim 6. and further 
comprising a transfer elevator having an enlarged elevator head and a 
relatively narrow elevator st em^ 



^CELLED 18. [^semiconductor processor according to.clXim 1 wherein said 
conveyor includes a mechanical arm assembly with a h^^d portion that 
wafer tra^ 



e4igage*-a- 
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^3Si.'^5.llU9. semiconductor processor according to claim 1 wherein said 
conveyor in\ludes a mechanical arm assembly; said mechanical arm 
assembly havint: 

an upper asrm portion; 

a lower arm\portion connected to the upper arm portion; 
a hand portioi\ connected to the lower arm portion, said hand 
portion serving to engaVe a wafer trayJ 



p.. 



lO 



n 
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16 



17 
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. 20 



iX-semiconductoV processor according to claim 1 wherein said 
conveyor includes a conveyo\ tram 
frameT] 



J9 



2G 



2i 



22 



23 



2^ 




ge Inovably mounted upon the 



.^LdltDzi. [a^ seroiconductor proce^or acc^qrding to claim i wherein said 
conveyor includes a mechanical ari\ assembly; said mechanical arm 
assembly having: 

a conveyor tram carriage movably inounted upon the frame;--' 
an upper arm portion mounted upon \aid conveyor tram- carriage 
for pivotal motion at a shoulder pivot; 

a lower arm portion connected to the i^per arm portion for 
pivotal motion at an elbow pivot; 

a hand portion connected to the lower arm portion for pivotal 
motion at a wrist pivot; 

a wafer tray engagement tool connected to the han\portio^ 
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I A^\^^^r- ? r[>23. ) A seIT^conductor processor according to claim 1 wherein said 
plurality of proces^g stations includes at least one centrifugal 
processing station having, an access opening with a processing closure 
mounted to controUably op^n and close the access openiiigj 
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. semiconductor processor according to claim 1 wherein said 
plurality \pf processing stations includes at least one centrifugal 
processrng stati on.^ 



24. {X semiconductor proo^^sora6cording to claim 1 wherein said 
plurality of processing stations incl\des\ at least one processing station 
having an access opening with a Nprocessing closure mounted for 
controlled upward and downward action;\said processing closure serving 
to controllably close and open the access \peniiig^ 

( fulCELlED^^- [^semiconductor processor according\o clahn 1 wherein said 
plurality of processrng stations includes at least one centrifugal 
processing station having an access opening, with a \processing closure 
mounted for • controlled upward and downward action;\said processing 
closure serving to controllably close and open the acce ss. \pening7| 
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'^'"',' ^:D^' w^fer handling apparatus for moving wafers to or from 

an enclos^ wafer container, comprising: 

an endi^sure for providing a substantially enclosed work space; 
an interfa^ port in said enclosure through which wafers are 
moved relative to said work space; 

a docking station which is controllable to open and close the 
interface port, said doclcing station having features for receiving said 
wafer container in positiofi foL-^<mng wafers between the wafer 
container and work space; 

a docking station relay forVniving wafers between said docking 
station' and said work spaceT\ 

'''fPJEO'^^" PJ^o^essor a)s;cording to claim. 26 wherein 

said docking station relay is pivotabje} 



emiconductor processor according\^ to claim 26 wherein 
said docking station loader is pivotable about a h^izontal axisTj 

rr4lS 29. S^e miconductor processor according to clasim 26 wherein 
said docking station forms an air lock when a wafer container is in an 
engaged position therewithTj 
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?t'fPM /A semiconductor processor according to claim 26 and further 

comprising\at least one inventory for holding v/afers in position for 
movement by\said docking station rela^?[ 



"rtl\%T\ 32. /A semiconductor procb^sor according to claim 31 wherein 
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j 31. semiconductor prq 
comprising a wafer transfer f< 
to a wafer trayT^ 




cording to claim 26 and fiirther 



rrine wafers from a wafer carrier 



said wafer transfer includes a first cisfriage which" is movable. 

..._;33. \^^Ji^ semiconductor processor accd^ding to claim 31 vvherein 
said wafer transfer includes a first carriage whVh is movable; said first 
carnage having a transfer opening through wnich a wafer tr^y is. 
elevated to remove, wafers from the wafer carrieTT] 

.^.«rrfi 1 rr|34.. I A semiconductor processor according to ciaiii5s^31 wherein 
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|\^* FH processor according to claim 31 wherein 

said warfer transfer includes: 

a fiVst carriage which is movable; said fir?;t carriage having a 

transfer opting through which a wafer tray is elevated to remove 

wafers from ir^ wafer carrier;.. 

a transfer ^levatoT^ 

yilElLLD-^^- /^semico\ductor processor according to clauri 31 and further 
comprising a loaded tr\y hoMing^s<ation for hoidLag wafer trays which 
are loaded with wafers} 

-^r-."^^ 37. ^^Tjemiconductor V according- to claim 31 and further 

comprising a movable first carnage a movable second carriJge^ 

mm 33. rr semiconductor processor according to claim 31 and further 
comprising: 

a movable first carriage; said firV carriage forming part of said 
interface; said first carriage having a traVsfer opening through which a 
wafer tray is elevated to remove wafers ffspm the wafer carrier; 

a movable siecond carriage; said secona carriage having a loaded 
tray holding station for holding wafer trays\ which are loaded with 
wafers; 

a transfer elevator for moving the wafer traV through the transfer 
opening and wafer carrier to transfer wafers onto \he wafer trayT]] 
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miconductor processor according to claim 31 and further 
comprisin^g: 

a mdivable first carriage; said first carriage forming part of said 
interface; saiii first carriage having a transfer opening through which a 
wafer tray is evlevated to remove wafers from the wafer carrier; said 
first carriage furtBer having an empty tray pass-through opening through 
which an empty water tray is-i©wered by said elevator; 

a movable secortd c4rfia|e; said second carriage having a loaded 
tray holding station fof\^ hold|jng wafer trays which are loaded with 
wafers; 

a transfer elevator for \^oving the wafer tray through the transfer 
opening and wafer carrier to tknsfer wafers onto the wafer iiZL%\ 



CEIlE040. [a^ wafer handling interfke according to claim. 26 wherein 
said transfer elevator has an enlarged\e levator, head, and a relatively 
narrow elevator steinl} 
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VivLLLlT.U^d. ^ method for processing wafers and similar semiconductor 
articles uVmg an automated semiconductor processing system, comprising: 

providW a substantially enclosed working space within a 
processing syste^ enclosure forming a part of said sem-iconducto! 
processing system; 

engaging a seal^ wafer container with a doclcing station forming 
a part of said semiconductor processing system; 

opening the sealed Wafer fitSntamery said opening occurring with 
the sealed wafer container in Kuid cofaimunication with a contained area 
forming part of the wafer ptoc^i^ii/g system; 

opening an interface port forcing a part of said doclcing station, 
through which wafers can be moved \etweea the decking station and 
the enclosed work space; 

moving wafers between the sealedVwafer container and the 
enclosed work space; 

relaying the wafers from the docking Vation- to a transfer 
apparatus within the semiconductor processing syst^tn; 

transferring, wafers from a wafer carrier to a vvi^fer tray suitable 
for subsequent processing; 

processing wafers held upon a wafer , tray .through multiple 
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45. I^A^ method for processing wafers according to claiin 41 
wherein \aid transferring wafers includes: 

positfoning the wafer carrier containing the wafers; 
extendii^g the wafer tray through the wafer carrier; 
shifting ^fers from the wafer carrier onto the wafer tray^ 

■=frr'^3. 1^ irvttiod for processing wafers according to claim 51 
wherein said transferring wafers includes: 

positioning the Wafer carrier containing the wafers; 
extending the waf^r /ra^l up through the wafer carrier; 
lifting wafers fro m/\heyf wafer carrier onto the wafer tray?} 

•CELLED ^^4. JT_ method for processing wafers according to claim 41 and 
further comprising placing a loaSled wafer tray at a loaded tray holding 
statio^nT^ 



.jj45. /A m ethod for processing \^afers according to claim 41 and 
further comprising storing unloaded wafeA trays within the enclosed work 
space for use in said transferring wafers. 

^^method for processing wafers avoiding to claim 41 and 
further comprising moving a first carriage- from \ carrier load position 
t.Q^.-a--tfarirrfgT poTiti o"nrj 
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■ .""O A" l^"^ethod for processing wafers according to claim 41 and 
further comprising: 

storiW unloaded wafer trays upon a first carriage for use in said 
transferringX wafers; 

movingyhe first carriage from a carrier load position to a tray 
pick position; 

elevating aWored uni«1ided^v(afer tray from the first carriage; 
moving the fikt carriage from the tray pick position to a transfer 
position wherein saidVlrst car/fage is ready for said transferri^ 



48. //Tmethod forVoc^ing wafers .according to claim 41 and 
further comprising: ^ 

storing unloaded wafer tr^s upon a first carriage for use in said 
transferring wafers; 

moving the first carriage from\a carrier load position to a tray 
pick position; 

elevating a stored unloaded wafer t^^y from the first carriage onto 
an elevator; 

moving the first carriage from the tray\pick position to a pass- 
through position; 

lowering a wafer tray on said elevator though a pass-through 
opening in the first carriage; 

moving the first carriage from the pass-throug\ position to a 
transfer position wherein said first carriage is ready for sai^transferrin7| 
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49. I A method for processing wafers according to claim 41 and 
further comprising: 

after said 6ra/is^rring wafers, moving a second carriage to an 
extended tray load VosiHpn; 

placing the load\d wafer tray at a loaded tiay holding station 
upon said second carriage 
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MtCull^' ^X^method for processing wafers according to claim 41 and 
further comprising: 

storibg unloaded wafer trays upon a first carriage for use in said 
transferring wafers; 

moving \he first carriage from a carrier load position to a tray 
pick position; 

elevating a s^^red unloaded wafer tray from the first carriage onto 
an elevator; 

moving the first Jsjar^a^ge from the tray pick position to a pass- 
through position; 

lowering a wafer tra\ on said elevator through a pass-through 
opening in the first carriage; 

moving the furst carriageX from the pass-through position to a 
transfer position wherein said firstVarriage is ready for said transferring; 

after said transferring wafers^ moving a second carriage to an 
extended tray load position; 

placing the loaded wafer tray at\a loaded tray holding station 
rrageTj' 
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'..^•^ -.f. method for processing wafers and similar semiconductor 

articles losing an automated semiconductor processing system, comprising: 
pro^mg a substantially enclosed working space within a 
processing Wem enclosure forming a part of said semiconductor 
processing sykem; 

engaging V sealed wafer container with a docking station forming 
a part of said sVmiconductor processing system; 

opening the\sealed^a|er container; said opening occurring with 
the sealed wafer coAt/ner fluid communication with a contained area 



forming part of the 

opening an interl 



processing system; 

port forming a part of said docking station, 
through which wafers ca^ ^ moved between the docking station and 
the enclosed work space; 

moving wafers between the sealed wafer container and the 
enclosed work space; 

relaying the wafers from \he docking station to another position 
within the processing encIosureTl 



V".l:-:^^^^- (a method for processing wafers according to claim 51 
wherem said relaying includes pivctin\ the wafers from the docking 
ration. 
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J. jX method for processing wafers according to claim 51 
wherein ^id relaying includes pivoting the wafers from the docking 
station aboi\^^a horizontal pivot axls^ 



'"'""";54. ^ metl^od fo 
wherein said relaying^ 
station and resting the 



fe 



'processing wafers according to claim 51 
les pivoting the wafers from the docking 
"s upon a movable carria^l^ 
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<^*v.rr.j^^ Jj^ method for p\odpssing wafers according to claim 51 
wherein said relaying includes Woting the wafers from the dockmg 
station and resting the wafers upon\ movable carriage in an orientation 
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